Background: The common challenges for the cardiac anaesthesiologist during off pump coronary artery surgery (OPCAB) 
by various painful surgical interventions 2, 3 and haemodynamic changes during endotracheal intubation may be detrimental in patients with coronary artery diseases due to concomitant increase in myocardial oxygen demand, decrease in oxygen supply, and the possibility of myocardial ischaemia [4] [5] [6] . In the postoperative period inadequate analgesia may increase morbidity by causing adverse haemodynamic, metabolic, immunologic and haemostatic attentions [7] [8] [9] [10] . This is often difficult to achieve optimal pain relief.During beating-heart surgery, to obtain an adequate exposure of the anastomosis site with restrained cardiac motion; and to protect the myocardium from ischaemia during coronary artery flow interruption the anaesthetist must be prepared to handle severe haemodynamic alterations, transient deterioration of cardiac pump function, and acute intraoperative myocardial ischaemia. Within the past few years, high thoracic epidural anaesthesia (HTEA) as an adjunct to general anaesthesia (GA) has become more prevalent 1, 11 and has been shown to be potentially beneficial in patients with coronary diseases. Thoracic epidural anaesthesia provides good protection from stress response 12, 13 , ensures hemodynamic stability 12, 14 , allows early extubation 15 , improves distribution of coronary blood flow and reduce demand for oxygen 16 . Awake CABG is associated with a certain amount of undeniable psychological stress and therefore requires excellent patients' compliance. There may be significant hemodynamic compromise due to Trendelenburg position and luxation of the heart during revascularization of the circumflex artery so circumflex artery disease represents an exclusion criterion for this anaesthetic technique. In addition, because the anaesthetic level does not extend to the lower limbs, TEA alone is limited to complete arterial revascularization 1 . So combination of high thoracic epidural anaesthesia and general anaesthesia will provide better intraoperative and postoperative better outcome in off pump CABG surgery than general anaesthesia alone. In the previous studies in different countries, various benefits have been reported in combining thoracic epidural anaesthesia with general anaesthesia during cardiac surgery.The statistical risk of epidural haematoma following TEA as between 1: 150,000 and 1: 1500(95% confidence) and up to 1: 1000 (99% confidence) 17 .In this study we have tried to evaluate the clinical outcome of the OPCAB surgery including the above mentioned limitations of the previous related studies with the anaesthetic technique combined high thoracic epidural anaesthesia with GA.
This study has been undertaken with a view to find out whether a combined HTEA with GA is safe and more efficient.
Materials And Methods:
Sixty patients aged between 40-70 years, ASA I, II, III & IV and NYHA -I, II, III & IV scheduled for OPCAB were included in this study and divided into two groups, thirty in each group and were randomly selected. Group A patients received GA alone and group B patients received high thoracic epidural anaesthesia with GA. Patients were excluded if they had left main disease, history of previous cardiac surgery, left ventricular ejection fraction <35% ,contraindications of regional anaesthesia and emergency surgery. After selection of the patients, grouping, entry of name of the patient in the case record form and the written informed consent was taken from all patients on the preoperative day. Premedication with oral midazolam 7.5mg was given in the night before surgery. Patients were fasted six hours before operation.After transferring the patients into the operation room, standard monitoring (five lead ECG, pulse oxymetry) was instituted. All patients were pre-oxygenated with 100% oxygen. With all aseptic precaution intravenous cannulation, radial arterial catheterization and central venous catheterization was established. Epidural catheter was inserted at the level of T1-2 or T2-3 interspaces in the patients of group B . Fifteen minutes before surgery , high thoracic epidural anaesthesia was given in group B patients with 0.25% bupivacaine 10 ml bolus followed by 8 ml/hr through continuous epidural infusion during operative period and general anaesthesia was induced in all patients of both group with fentanyl 10µg/kg IV , propofol 1mg/kg IV .Tracheal intubations were facilitated by pancuronium bromide 0.1 mg/kg and anaesthesia was maintained with propofol infusion 50-100µg/kg/min, fentanyl infusion 1-2 µg/kg/hr , oxygen 35% and air 65%. The parameters including heart rate , SPO2 , CVP , arterial blood pressure , , arrhythmia in ECG, and ABG analysis were recorded before induction, during induction , intubation and during different events of the surgery ( skin incision, sternotomy, pericardiotomy, coronary artery anastomosis with graft , sternum closure and wound closure). At the end of the surgery , all patients were transferred to the intensive care unit without extubation and ventilation was maintained by the ventilator. When there were accepted criteria for tracheal extubation ,patients were extubated and shifted to the post operative care unit after accepted criteria for discharge from intensive care unit. Post operative analgesia was performed by Ketorolac 30 mg IV every eight hourly for all patients but in group B , in addition to this , thoracic epidural infusion 0.25% bupivacaine 3-4 ml/hr up to 48 hours was given also. If need rescue analgesics was given. Post operative pain score , sedation score , postoperative ventilator hour, duration in the ICU stay , rescue analgesic need, and post operative complications (respiratory, neurological, and epidural haematoma) was assessed and recorded. The data were compiled and analyzed by using statistical software SPSS (ver. 12.0) and significance test performed by unpaired t test and Chi square test. P value <0.05 was considered as statistically significant, P<0.01 highly significant . (Table I) . The mean heart rate changes at wound closure and during anastomosis with diagonal (D1/D2) were not statistically significant (p>0.05) in unpaired t-test and others were statistically significant (p<0.05) ( Table II) .
Results:
The mean of mean arterial pressure changes at intubation, skin incision, sternotomy, pericardiotomy, during anastomosis of distal end of the graft with RCA, PDA, LCX and D1/D2 were statistically significant and others were not statistically significant ( Figure 1 ). The mean central venous pressure changes during anastomosis of distal end of the graft with PDA, LCX, D1/D2 and OM1/OM2/OM3 were statistically significant and others were not statistically significant ( Figure 2 ). No incidence of different arrhythmia occurred in group B. Premature ventricular complex was statistically significant between two groups but other arrhythmia was not statistically significant (Table III) . (Table IV) .
Table III

Per-operative different arrhythmia (n=60)
The post operative pain score (VAS; 0-100) after extubation in different time interval found significant (p<0.05) change between two groups in all follow-up times (Fig.-3) . The mean distribution of post operative sedation score at first six hour were significant change between two groups except 1st hour, which was not significant (Table V) . The status of rescue analgesics received was statistically significant in chi square test (Table VI) . The difference of the mean postoperative ventilator hour and duration of ICU stay were statistically significant (Table VII) .
Discussion:
In the present study the mean age, weight, height and body surface area of the patients were similar in both groups but were higher in different studies than the present study. The higher range of the different studies may be due to increased life expectancy in their country.In the current study the male patients was predominant, which is consistent with Kessler et al. 1 , Salvi et al. 20 and Scott et al. 19 studies. In this study it was observed that per-operative mean heart rate changes at wound closure and during anastomosis of distal end of the graft with D1/D2 were not statistically significant (p>0.05), however rest of others times were significantly (p<0.05) less in group B, which is comparable with Kundu et al., Kessler et al., and Salvi et al. Studies 18, 1, 20 . It was found in this current study that per-operative mean of mean arterial pressure (MAP) changes at intubation, skin incision, sternotomy, pericardiotomy were significantly (p<0.05) higher in group A but during anastomosis of distal end of the graft with RCA, PDA, LCX and D1/D2 were ignificantly (p<0.05) higher in group B and others were almost similar between two groups. Kessler et al. 1 obtained consistent findings in their study in group B, which is similar with the present study, however in group A the present study found higher with the above study findings before anastomosis but during anastomosis of distal end of the graft with different coronary artery mean of MAP were decline below 70 mmHg. Similarly, Salvi et al. 20 reported identical finding in this regard, which is closely support the present study. In this study it was observed that per-operative mean CVP changes at during anastomosis of distal end of the graft with PDA, LCX, D1/D2 and OM1/OM2/OM3 were significantly (p<0.05) higher in group A and others were almost consistent between two groups. On the other hand In this study it was found that per-operative arrhythmia ventricular tachycardia (VT) 10.0% in group A but none was found in group B which is similar with Kundu et al. 18 study. Arrhythmia ventricular fibrillation (VF) was 3.3% in group A and none was found in group B, which closely resembles with Bakhtiary et al. Study 21 . Arrhythmia premature ventricular contraction (PVC) was 30.0% in group A and none was found in group B, which also support Bakhtiary et al.
Study 21 , where they observed 27.3% and 6.1% in group A and group B respectively and Kundu et al. 18 study observed 40.0% and 10.0%. Arrhythmia atrial fibrillation (AF) not occurred in both group in the present study, however Kundu et al. 18 observed in this study 10.0% in group A. Bakhtiary et al. 18 reported 27.3% in group A and 6.1% in group B, which differ with the present study, this may be due to left main disease was excluded and GA was given with TIVA in the presents study.
In the present study, per-operative pH of arterial blood was changed within normal limit in both groups and per-operative PaCO 2 , PaO 2 changes at different times had no significant (p>0.05) change between two groups which support Kessler et al. study 1 .Kessler et al. 1 have assessed the VAS (0-100mm) were subsequently higher in group A than group B at all times after surgery, always reaching significance level except at 48 hours. Similarly Salvi et al. 20 assessed the VAS (0-10 mm) for the first 24 hour period were 0.9 at rest and 1.7 during coughing in each patients the VAS score always less than <2, which indicating that the post-operative pain relief was excellent in their study patients (group B). In the present study it was found that post operative pain score VAS (0-100mm) was >40 in group A and <30 in group B after extubation which was significantly (p<0.05) higher in group A at all the different follow-up times. The results obtained in the present study are comparable with the above studies. In the present study post operative sedation score at first hour was almost similar between two group, however the remaining times sedation score were significantly (p<0.05) higher in group A. Kessler et al. 1 reported that sedation score were significantly higher at 6 hour post operatively in group A. In the current series it was observed that the status of rescues analgesics need 53.3% in group A and 20.0% group B and the difference was statistically significant (p<0.05). In this study no post-operative complication was found between two groups. In a study Scott 19 done a study on 202 patients in group A and 206 in group B and found the incidence of postoperative confusion was 5.5% and 1.5% in group A and group B respectively. The incidence of CVA was 3.0% in group A and 1.0% in group B. In this study it was found that the mean ventilation hours was significantly (p<0.05) higher in group A, which were 7.4±1.09 in group A and 5.3±0.81 hours in group B. Similarly, the mean ICU stay was also significantly (p<0.05) higher in group A, which were 72.9±9.2 hours in group A and 57.1±12.0 hours in group B. Kessler et al. 1 observed the higher mean ventilation hours in group A, which was 5.0±2.6 hour in group A and 3.7±2.4 hours in group B. The mean ICU stay was also higher in group A, which was 11.2±7.9 hours and 9.2±8.1 hours in group B. Salvi et al. 26 observed the mean ventilation hour was 4.6±2.9 in group B and the mean ICU stay was 36.0±19.2 hours.
Conclusion:
Based on the present study results, both anaesthetic techniques were equally safe. However, HTEA with GA appeared to be more safe and efficient.
